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[bookmark: _Toc534381303]Introduction
Before we start looking at the statistics from the trial study, let’s take a look at what data and statistics are and how important they are in today’s world. We will then take a look at the data from the study. 
[bookmark: _Toc534381304]What is data?
In today’s world, you can find data almost everywhere you go. From the phone in your pocket to the shelfs in the supermarkets you shop at. Technology today does not exist without the need for the collection of data. [1]. Data can come in the form of a list, table. It’s just an ordered form of information – could contain information about yourself or even just the foods sold to you. [2].
[bookmark: _Toc534381305]What is Statistics?
Statistics play a huge part in today’s world with the rise of technology and increase in companies using data analysis tools. John. H. Kranzler describes statistics as a “Broad range of techniques and procedures for gathering, organizing, analyzing and displaying quantitative data”. Quantitative data is the term given when data is showed in numbers e.g. a list of customers and the payments they have made to a company. [3]. Companies can use statistical tools to analyze data which is why it’s so important to companies to obtain data to use statistics to find patterns and trends to work smarter.
[bookmark: _Toc534381306]The data – background

[bookmark: _GoBack]“A research study was conducted to examine the differences between Younger and Mature Students on perceived university experience satisfaction. A trial study was conducted to examine this hypothesis. Ten mature students (aged between 45- 62) and ten younger adults (between 17 and 20) were give a university Experience satisfaction test (known to have high reliability). Scores on the measure range from 0 to 60 with high scores indicative of high university experience satisfaction; low scores indicative of low university experience satisfaction.” –  from the assignment brief. 
[bookmark: _Toc534381332][image: ]
Figure 1 datasets
[bookmark: _Toc534381307]Hypothesis
A hypothesis is a way of testing the means of datasets to see if there is a difference or not. We call our first hypothesis the null hypothesis and this is what we are looking to prove that the means are the same.  [4]
The Null Hypothesis – Younger Students and Mature Students have an equal satisfaction level in general. (age is not a factor)
We now need to have a hypothesis in case there is a difference between the means. We call this one the alternative hypothesis.
The Alternative Hypothesis – Mature Students have a higher satisfaction level than Younger Students in general. (age is a factor)





[bookmark: _Toc534381308]The data – analysed
To first analyze the data, I will need to organize it from its unordered state.  We do this by working out the range of the data sets and using it to work out the frequency distributions. The intervals were set on a scale of 3 starting at the lowest satisfaction level to the highest. 
[image: ]
[bookmark: _Toc534381333]Figure 2 Table of the range , max and min values
As you can see from the data above, the Young students have a lower satisfaction score by 10 than the mature students while the mature students have a bigger satisfaction score with 55 compared to young students who scored a highest of 41. This could suggest that the mature students have had a better experience in university than the younger students but we will need to do more analyzing to be able to say confidently if that is true. They do however have a similar range score. 
More tests are needed to get a clearer understanding of what the data is showing. The mean is needed to work out the average of the sets of data so we can see if the suggestion that Mature students are getting a better experience than young students is possible. The medium will be used to find out the middle score. We test both Mean and Medium as a way of showing the average of both data sets without any distortions. [5]

[bookmark: _Toc534381334]Figure 3 - graph of mean and medium
The mean and the shows a significantly higher average score between the mature students and the young students. The medium also shows a higher average middle score for mature students than young students. These tests also back up the idea that mature students have a better experience at university due to their high satisfaction levels. 
With all this information I can now look at the frequency distribution. The frequency distribution will group the data sets by using the intervals to sort them into categories. [6] The categories will help show more clearly the patterns in the data and in this case will show if any satisfaction levels are edging towards higher or lower for the mature and young students.
[bookmark: _Toc534381309]Frequency distribution – Mature students
	Interval
	Tally
	Total

	24-27
	|
	1

	28-31
	
	0

	32-35
	
	0

	36-39
	
	0

	40-43
	
	0

	44-47
	|||
	3

	48-51
	||
	2

	52-55
	||
	2

	56-59
	 
	0












[bookmark: _Toc534381335]Figure 4 tally chart mature students         Figure 5 frequency distribution graph mature 
The frequency distribution of mature students is showing a negatively skewed distribution which also suggests that the mature students have an evidentially high satisfaction level and very little low satisfaction. 









[bookmark: _Toc534381311]Frequency distribution – Young students
	Interval
	Tally
	Total

	14-17
	|
	1

	18-21
	|
	1

	22-25
	||
	2

	26-29
	||
	2

	30-33
	
	0

	34-37
	|||
	3

	38-41
	|
	1

	42-45
	 
	0












[bookmark: _Toc534381336]Figure 6- tally chart young students              Figure 7  - frequency distribution young students
The younger students do not have a clear negative or positive skewed distribution so it would not be fair to say they have a higher or lower satisfaction level. It would be more clear to say that the young students experience in the university is mixed. The frequency distribution for younger students shows more of a bimodal distribution as it peaks twice.



[bookmark: _Toc534381313]The T test
The T-Test will help us determine if the means of the Mature Students and Younger Students are significantly different from each other. This will give us the clarity we need to be able to confidently accept or reject the Null and Alternative Hypothesis. [7] There are different kind of T-tests and the one we will be using is an Independent Sample T-Test as the satisfaction levels of Mature and Younger Students are independent to each other. [8]
We will be using a one tailed t-test for the Null and Alternative Hypothesis as we want to prove one hypothesis while disregarding the other one using confidence levels of 90%(p0.1), 98%(p0.02) and 99%(p0.01). 
P = 0.1
[image: ]
[bookmark: _Toc534381337]Figure 8 T-test p 0.10
P = 0.02
[image: ]
[bookmark: _Toc534381338]Figure 9 T-test p 0.02



P = 0.01
[image: ]
[bookmark: _Toc534381339]Figure 10 T- test p 0.01


[bookmark: _Toc534381314]Outliers
An outlier is a piece of data in a group that is visibly different from the rest of the dataset. We need to take a look at any outliers in the datasets to check for any abnormal data in the sets that may be affecting the results of the investigation. Just looking at the data we can see there is at least one potential outlier in the mature and young student’s data set but we would need to run a test to check if they are actual outliers or not. [9]
The Grubbs Test
The purpose of the Grubbs test is to locate all the outliers in a dataset until it can no longer find anymore. It finds out the critical value from the datasets mean to help it locate any values that are over the critical value. [10] They get removed until all is left is the dataset that is within the critical value from the mean. We will use a confidence level of 99% to look for outliers. 
Mature Students 
Grubbs Critical value for 99% - 2.41 [10]
	Mature Students
	Grubbs Value

	45
	0.057585923

	38
	0.748617

	52
	0.863788847

	48
	0.403101462

	25
	2.245851001

	39
	0.633445154

	51
	0.748617

	46
	0.172757769

	55
	1.209304385

	46
	0.172757769


[bookmark: _Toc534381340]Figure 11 Grubbs test mature







Results 

[bookmark: _Toc534381341]Figure 12 Grubbs test mature graph
No outliers but score of 25 was very close but not significant enough to be considered an outlier.
Young Students
Grubbs Critical value for 99% - 2.41[11]
[image: ]
[bookmark: _Toc534381342]Figure 13 Grubbs test younger students
	

Results
No significant outliers in the dataset.

[bookmark: _Toc534381343]Figure 14 Grubbs test younger graph

[bookmark: _Toc534381315]Factors to talk about
There are a few factors that we can talk about that should have been considered before setting up the experiment. 
1. Larger datasets – to be able to say that satisfaction levels are higher or lower than another age group confidently I would expect a university to have a larger population that would need to be included into the research for them to be able to have a good idea that the data being analyzed is good data to use for testing. This can be achieved by creating of questionnaires etc to gather information.
2. Age categories- The investigation would bring back more detailed and accurate results if the students were not split into Mature and Younger but into categories of age e.g. 18-24, 25-31. With the current design ages 21-44 are not getting tested and that could be a pretty high percentage of students. A good way to control this would be by handing out questionnaires to students which asks them to choose their age category.
3. Circumstances out of control- Some factors that cannot be controlled need to be considered too. It’s possible that satisfaction levels of a student of any age can differ with circumstances going on in their personal lives and the moods of the students on the day they fill out the forms could be different. 


[bookmark: _Toc534381316]Conclusion

The results of the T-Tests show that we have a T Stat value that is significantly over the T critical value for all the significant levels we tested it with. This shows that there is a statistically significant difference between the two sets and with a 0.00023682 chance of it being there by chance that we can reject the Null Hypothesis that the Mature Students and Younger Students are equal to each other in satisfaction levels. 
We can therefore accept the Alternative Hypothesis that Mature Students have a greater satisfaction level than Younger Students as proven by the mean being greater and evidence of the data being analyzed earlier.
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The Mean and Medium of Mature students vs Young students

Mature Students	Mean	Median	44.5	46	Young Students	Mean	Median	28.1	26.5	



Frequency distribution of Mature Students

24-27	28-31	32-35	36-39	40-43	44-47	48-51	52-55	56-59	1	0	0	0	0	3	2	2	0	


Frequency Distribution of Young Students

14-17	18-21	22-25	26-29	30-33	34-37	38-41	42-45	1	1	2	2	0	3	1	0	


Grubb Test for mature students satisfaction levels ( Gcrit - 2.41)

Mature Students Satisfaction Levels	5.7585923114065317E-2	0.74861700048284907	0.86378884671097966	0.40310146179845718	2.2458510014485471	0.63344515425471848	0.74861700048284907	0.17275776934219594	1.2093043853953716	0.17275776934219594	outlier critical value	2.41	2.41	2.41	2.41	2.41	2.41	2.41	2.41	2.41	2.41	



Grubbs test for Young students satisfaction levels (Gcrit - 2.41)


Young students Satisfaction Levels	0.69059532717920535	0.71400533827002621	1.5333557264487447	0.12875506099951306	1.0417454935415134	1.5099457153579239	0.47990522736182095	1.0651555046323342	0.24580511645361569	0.92469543808741061	Grubbs critical value	2.41	2.41	2.41	2.41	2.41	2.41	2.41	2.41	2.41	
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